SIGNIFICANCE STATEMENT
By comparing the movement field (MF) of saccade-related neurons between saccades 29 toward static and moving targets, we show that the motor burst issued by neurons in the 60 The primate oculomotor system has been used as a model to understand the 61 neuronal processes underlying the localization of an object in the external world and the 62 generation of movements toward its location (Goffart, 2017) . In most studies, the stimulus 63 was static, leaving unexplored the processes generating saccades toward a moving target. 64 An involvement of the deep superior colliculus (SC) and caudal fastigial nucleus (CFN) is Robinson and Fuchs, 2001 ) and the saccade-related premotor neurons in the reticular 70 formation (Scudder et al., 2002; Sparks, 2002) corroborates their involvement. 71 According to the "dual drive" hypothesis, interceptive saccades are driven by a 72 combination of commands issued by these two subcortical structures (Optican 2009). The 73 locus of SC activity encodes the location where the target first appears whereas the CFN 74 component encodes the command related to the target motion after the collicular 75 "snapshot" (see also Optican & Pretegiani 2017) . This hypothesis rests upon the observation 76 that the centers of the movement field (MF) of SC neurons (i.e., the amplitude and direction 77 of saccades associated with the most vigorous burst) shifts to larger amplitudes during 78 saccades toward a target moving away from the central visual field (Keller et al., 1996) . 79 However, the magnitude of the shift spans over a notable range since some neurons exhibit 80 no change (see their Fig. 3A ). This scattering suggests instead that the population of neurons 81 which burst during interceptive saccades consists of a continuum of cells ranging from 82 neurons issuing commands related to past locations of the target (cells with a shift) to 83 neurons issuing commands related to its current location (cells with no shift). Thus, as an 84 alternative to the dual drive hypothesis, the "remapping" hypothesis proposed that the 85 population of active neurons in the SC does not correspond to a snapshot, but expands 86 across the SC (Fleuriet et al. 2011). In other words, the supplementary command envisioned 87 by the dual drive hypothesis would be incorporated within the SC itself, making its output a 88 possible origin of the expected here-and-now command that has been proposed to feed the 89 saccade premotor system during interceptive saccades (Fleuriet & Goffart 2012). 90 The goal of this study was to evaluate these hypotheses. We also examined whether 91 SC neurons bursting during interceptive saccades issue commands related to future locations 92 of the target along its motion path, i.e., locations which are going to be reached. Such a 93 possibility would be indicated by shifts in the boundaries of the MF in the direction opposite 94 to the target motion, an option which was not addressed in the study of Keller et al. (1996) Behavioral tasks and experimental apparatus 122 After full recovery, the subjects were trained to sit in a primate chair with their head 123 restrained and a sipper tube placed near the mouth for reward delivery. They were 124 subsequently trained to perform standard oculomotor tasks involving stationary targets. 125 The monkeys were not previously trained to pursue moving targets, which were introduced 126 only during the recording sessions. Visual stimuli, behavioral control, and data acquisition 127 were implemented by a custom-built program that uses LabVIEW conventions on a real-time (Robinson 1963) . Visual targets were red dots subtending ~0.5° of visual angle 132 that were displayed on a 55 inch, 120 Hz resolution LED monitor. 133 Every trial began with the illumination of an initial target (T0) that the subjects were 134 required to fixate for a variable duration (300-700ms, 100ms increments). Trials were 135 aborted if the gaze direction deviated beyond a computer-defined window (3° radius) 136 surrounding T0. If fixation was maintained, then T0 was extinguished and another target 137 (T1) was simultaneously presented in the visual periphery. During static trials, the subjects 138 were rewarded for orienting their gaze within a window that surrounded T1 with a radius of presenting targets along a vertical axis situated at a horizontal eccentricity of 8° to the right. 214 During these target conditions, saccades had horizontal amplitudes ranging from 7.2 to 9.2°. 215 The center of the static MF was identified during rightward saccades with a small (-4.4°) 216 downward component ( Fig. 2A) ; the discharge of this neuron was weaker when the saccade 217 deviated from this preferred vertical amplitude. Estimated by a spline fitting procedure, the 218 lower and upper boundaries of the static MF as were -11.2° and 0.1°, respectively. Figure 9 shows two examples of cells where the largest difference in 310 MF was found between inward and outward saccades. For the first neuron, when one 311 considers the saccades of amplitudes less than 5 degrees, the firing rate was higher during 312 inward saccades than during outward saccades whereas for saccades of amplitudes larger 313 than 5 degrees, the firing rate was lower during inward saccades than during outward 314 saccades ( Fig. 9A; left panel) . Yet, the relation between the amplitude and the peak velocity their firing persisted when the target, after crossing the response field, moved away from it. 360 It may be argued that our testing conditions did not favor the possibility of predictive 361 responses because our subjects were not trained to pursue the target, or because the target 362 motion direction and the trials with static and moving targets were pseudo-randomly 363 interleaved. Anticipatory saccades would have likely been observed if the target always 364 moved from the same starting location and in the same direction. Such saccades might even 365 be triggered before the target appears, associated with bursting activities in the SC. 366 However, these premature saccades do not necessarily involve a shift of MF in the direction 367 opposite to the target motion. If the SC activity steers the interceptive saccades like 368 saccades toward a static target, viz., toward the target location (here and now), then the 369 movement fields should overlap between saccades toward static and moving targets. 
